Introduction
Although reliable estimates of the annual number of people travelling abroad to purchase medical services -so-called medical tourists -are difficult to identify, there has been a rise in medical tourism in the past decade. 1 The increasing costs of health care and the expansion of the middle class in many low-and middle-income countries have led to an increase in such tourism. [2] [3] [4] The global gross profit from medical tourism has been estimated to be about 60 billion United States dollars (US$) per year and to be growing by about 20% annually. 5, 6 Most studies of medical tourism have focused on the residents of North America, western Europe and the eastern Mediterranean region, many of whom have high purchasing power. 7, 8 In 2007, an estimated 50 000-120 000 residents of the United States of America travelled abroad to obtain medical services. 9 In 2010, an estimated 63 000 residents of the United Kingdom of Great Britain and Northern Ireland also travelled abroad for medical care -mainly for fertility, cosmetic or bariatric treatments 10 and predominately to Asia, eastern Europe, the Caribbean or South America. [11] [12] [13] [14] Medical tourism has often been portrayed as involving patients from high-income countries travelling to access cheaper care in low-and middle-income countries. 15 However, a more complex market -with increasing numbers of medical tourists from low-and middle-income countries -is emerging. 16, 17 Regardless of the direction of travel, some middle-income countries have been positioning themselves as destination countries for medical tourism. 18 The Thai Ministry of Commerce estimated that, in 2006, 1.2 million medical tourists accessed health services in Thailand and provided an estimated revenue of approximately US$ 1.1 billion -i.e. about 9% of Thailand's total estimated revenue from tourism in 2006. 19, 20 Between the start of 2004 and end of 2008, medical tourism was estimated to have brought Thailand US$ 7.5 billion in revenue. 20 Since 2003, the Thai Government has attempted to make Thailand a global centre for medical tourism through a Centre of Excellent Health Care of Asia initiative. Efforts at patient recruitment have included international road shows and tax exemptions for investment in new health facilities that target medical tourists. 21 The Thai Government appreciates the potential of foreign patients as a source of foreign currency earnings. In 2011, it was estimated that revenues from medical tourists would generate the equivalent of 0.4% of Thailand's gross domestic product. 19 Despite such financial benefits, there is considerable concern about the equity impact of medical tourism, especially in areas where the health systems are weak and the resources may have to be diverted towards the care of patients from abroad. 19 Another concern is the current lack of regulation and oversight of the providers of medical tourism. 22 Ethical issues have been raised in relation to patients travelling after being given very limited information 23 and foreign patients purchasing organs or surrogacy services from local populations in low-and middle-income countries. 24, 25 The world's media recently described a boy who was born with Down syndrome to a surrogate mother in Thailand before being reportedly abandoned by his Australian parents. 26 At present the division between those promoting the economic benefits of medical tourism and those convinced of the damaging effects of such tourism on health systems is unbridgeable because much of the discussion is based on Objective To investigate the magnitude and characteristics of medical tourism in Thailand and the impact of such tourism on the Thai health system and economy. Methods In 2010, we checked the records of all visits to five private hospitals that are estimated to cover 63% of all foreign patients. We reviewed hospital records of foreign patients and obtained data on their countries of origin, diagnoses and interventions. We surveyed 293 medical tourists to collect demographic characteristics and information on their expenditure and travelling companions. To help understand the impact of medical tourism on the Thai health system, we also interviewed 15 hospital executives and 28 service providers from the private hospitals. Findings We obtained 911 913 records of hospital visits, of which 324 906 came from 104 830 medical tourists. We estimated that there were 167 000 medical tourists in Thailand in 2010. Of the medical tourists who attended our study hospitals, 67 987 (64.8%) came from the eastern Mediterranean region or Asia and 109 509 (34%) of them were treated for simple and uncomplicated conditions -i.e. general check-ups and medical consultations. The mean self-reported non-medical expenditure was 2750 United States dollars. According to the hospital staff interviewed, medical tourism in 2010 brought benefits to -and apparently had no negative impacts on -the Thai health system and economy. Conclusion We estimate that the total number of medical tourists visiting Thailand is about 10% of previous national government estimates of 1.2 million. Such tourists appear to bring economic benefits to Thailand and to have negligible effects on the health system. In a cross-sectional survey designed to identify all of the medical tourists who sought medical services at any of the surveyed hospitals in 2010, we analysed the records of all 911 913 hospital visits that occurred between 1 January 2010 and 31 December 2010. These records, which we retrieved from each hospital's electronic database, included diagnoses coded according to the International Classification of Diseases, tenth revision (ICD-10). 29 Foreign patients who had a permanent postal address in Thailand, had lived in Thailand for more than six months and/or were employed in Thailand were considered to be expatriates and not medical tourists. Following the advice of clinicians from the surveyed hospitals, foreign patients who had -according to their ICD-10 codes -presented with acute illnesses such as common cold and acute diarrhoea or as the result of minor accidents were assumed to be tourists who had fallen ill or been injured while on holiday in Thailand. All other foreign patients were considered to be medical tourists and their attendance records were analysed in terms of six demographic or service-use variables: (i) country of origin; (ii) treated as an inpatient or outpatient; (iii) diagnosis; (iv) type of procedure; (v) length of stay: and (vi) medical expenditure. To standardize data extraction among hospitals, we used ICD-9 clinical modification for the records that involved at least one procedure to code for the related organ system involved.
Between May and August of 2012, to help understand the impact of medical tourism on the Thai health system, we conducted face-to-face semi-structured interviews with 43 key informants -i.e. 15 hospital executives and 28 service providers -from four of the surveyed hospitals that gave permission for such interviews. In the category of hospital executives, we interviewed chief executive officers, hospital directors, medical directors, human resources directors or marketing directors. The questions for this category assessed hospitals' policies on serving foreign patients and on handling the revenue generated by these patients. In the category of service providers we interviewed doctors or nurses about how the services delivered to medical tourists differed from local residents.
In another series of interviews, we investigated medical tourists, mainly to assess their expenditure while in Thailand. We recruited these interviewees by consecutive case selection in the same hospitals as the key informants between June and September of 2012. We used a probability-proportional-tosize sampling technique to account for the between-hospital differences in the annual number of medical tourists. Our target -based on the available relevant data, a 5% level of precision and a 95% confidence interval -was to interview 578 medical tourists. Interviews were based on an unpublished questionnaire used by the Thai Ministry of Tourism and Sports for a survey of general tourist expenditure. This questionnaire was designed to collect demographic characteristics and information on the tourist's expenditure and companions. The interviewers were nurses and translators from the hospitals, who had to take a half-day training course in data collection to standardize the interview process and minimize data collection errors. The interviews were held in Arabic, English or Japanese. All interviewees provided written informed consent.
The study protocol was approved by the ethics committees of the London School of Hygiene & Tropical Medicine and each study hospital. The initial findings were triangulated, for validity and the reduction of bias, in a presentation to policy-makers and related stake-holders in March 2014.
Results

Numbers of medical tourists
We identified 104 830 medical tourists who each visited one of the five surveyed hospitals in 2010. These tourists accounted for 44.3% of the 236 885 foreign patients identified in the hospital records and for 324 906 (35.6%) of the 911 913 attendances by foreigners. The mean number of visits per tourist was 3.1.
Origins of medical tourists
The medical tourists were less likely to be residents of high-income countries in North America or Australasia than to be residents of the eastern Mediterranean or south-east or south Asia ( Table 1) . The highest numbers of medical tourists in Thailand in 2010 came from the United Arab Emirates (21 568), followed by Bangladesh (8443), the USA (7855) and Myanmar (7568); (Table 2) . 
Procedures
Fig . 1 shows the organ system involved in medical or surgical services purchased by medical tourists from Australia, the United Arab Emirates and the USA. Medical tourists from the USA most frequently purchased cosmetic surgery procedures (on the integumentary system), followed by orthopaedic operations (musculoskeletal) and eye operations. Cosmetic surgery accounted for most of the services purchased by Australian patients, while patients from the United Arab Emirates primarily purchased digestive system surgeries.
Impacts
The 104 830 medical tourists represented approximately 14% of the 734 150 patients seen at our five surveyed hospitals in 2010. They represented a small proportion of the private patients seen in hospitals across Thailand in the same period -and an even smaller proportion of the patients seen at any Thai hospital. Furthermore, of the 324 906 visits by medical tourists, 303 167 (93%) were outpatient-only and 109 509 (34%) were only for a general check-up, a medical consultation or for the treatment of a simple, uncomplicated condition (Fig. 2) .
Interviews with hospital executives and service providers indicated no difference in the key aspects of clinical care between foreign and domestic patients. Whatever their origins, patients were reportedly treated according to the same medical guidelines. However, there were some differences in terms of peripheral services, such as provision of a translator, transfer services from the airport and special food for medical tourists. Difficulties in communication often meant that doctors and nurses spent more time with a medical tourist than with a domestic patient. However, all of our interviewees were adamant that the reported differences -and medical tourism in general -did not affect the overall quality of medical services that they provided to any patient.
Non-medical expenditure
Time constraints of the study meant that we only interviewed 293 medical tourists -i.e. 50.7% of the target sample. Only 100 (34%) had arranged to visit Thailand solely for medical services. Another 54 (18%) had decided to seek medical care in the country after they had arrived. About half (151) had travelled to Thailand with at least one companion.
The medical tourists we interviewed reported a mean non-medical expenditure for themselves of US$ 2750, and US$ 2678 for their companions -spent mainly on accommodation, food, drinks and shopping. Medical tourists and companions who had travelled on long-haul flights -e.g. from Australasia, Europe and North America -spent an average of US$ 2142 and US$ 2387, respectively, on traditional tourist activities within Thailand. This was considerably less than the corresponding values -of US$ 3031 and US$ 2800, respectively -for the medical tourists and companions who had travelled shorter distances within Asia.
Using our estimated numbers and expenditures, we estimated that the gross tourism revenue from medical tourists and their companions in 2012 was approximately US$ 900 million.
Discussion
Together the five surveyed hospitals had been estimated to handle 63% of medical tourists in Thailand, which would indicate from our results that there were about 167 000 medical tourists who attended Thai hospitals in 2010. Our estimate of medical tourists falls far below the national government estimate of 1.2 million in 2006 19 and puts into doubt the accuracy of the projected figure of some 7 million foreign patients being seen in Thailand in 2015. 21 Earlier estimates have probably been affected by the failure to separate medical tourists from expatriates, immigrants and tourists who have simply fallen ill or been injured while on holiday in Thailand. Another potential cause of inaccuracy is that Thai hospitals traditionally report the number of foreign patients by the number of visits -rather than the number of patients -and, as we observed, each foreign patient may account for multiple visits in any year. The possibility remains that other national and global estimates of the numbers of medical tourists are also far too high.
It was once thought that most medical tourists from North America and Europe were seeking complicated procedures when they travelled to Thailand for medical care. 30 However, this study and others have found that most such tourists travel to Thailand for minor elective procedures, such as cosmetic surgery. 31 In contrast, we found that medical tourists visiting Thailand from the United Arab Emirates were generally purchasing services such as 33 Although Thailand has 18 public medical schools and one private one -that together produce about 2500 new graduates annually, 34 there remains a shortfall in doctors. It has been estimated that at the current rate of training, Thailand will not achieve its targeted physician density -of one per 1500 people -until The procedures targeted at the integumentary system were mostly cosmetic. Cardiac catheterizations accounted for most of the "miscellaneous therapeutic procedures" and angiocardiograms accounted for most of the "other procedures".
Fig. 2. Most commonly-recorded diseases of medical tourists and Thai patients attending five hospitals, Thailand, 2010
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. 34 The situation is compounded by the distribution of doctors, with an acute shortage in rural areas. In 2009, there was one doctor per 565 people in Bangkok but only one per 2870 people in the north-eastern provinces. 33 This inequitable distribution may be made worse by doctors moving from tertiary public hospitals to urban private hospitals. Part of this flow has been attributed to the large numbers of medical tourists attending urban private hospitals. 21, 32 There have been few empirical studies examining the impacts of medical tourism in Thailand on the health system. In 2006, it was estimated that 176-303 additional doctors would be required to service foreign patients by 2015 -i.e. 9-12% of the additional doctors that were estimated to be needed for the entire national health system. 21 In 2011, however, it was estimated that far more additional doctors -i.e. 528-909 -would be required to service foreign patients by 2015.
19 However, both of these estimates of the numbers of additional doctors required were based on estimates of the numbers of medical tourists that now appear far too high. Our survey and interview results indicate that medical tourism is on such a small scale in Thailand that its effect on the domestic health system is marginal. If such tourism does have any detrimental effect it is likely to be primarily via its impact on the distribution of doctors. Most of the doctors and nurses who work in private hospitals in Thailand have been trained in the public sector, through the use of public funds. However, the results from this study indicate that it is the provision of private health care to residents of Thailand that drives most of the flow of doctors to the private sector.
Medical tourists make a net contribution to the domestic economy, not only in terms of their medical spending but also, frequently, in terms of their spending on traditional tourist activities. In 2012, the Ministry of Tourism and Sports estimated that each non-medical tourist spent a mean of US$ 803 35 whereas -according to our interviews and excluding any medical expenditure -the medical tourists and their companions each spent more than three times this figure in the same year. It is unclear why the distance travelled to Thailand should affect non-medical expenditure in Thailand but one possibility is that the long-haul medical tourists and companions are, in general, less affluent compared with their short-haul counterparts and so spend less on accommodation, food, drinks and shopping.
Conclusion
Medical tourists in Thailand do not form a homogeneous group. They are a mix of patients who travel with serious health issues and those seeking minor treatments while taking a holiday. Their numbers have been over-estimated in the past. They appear to have a negligible effect on the national health system but do contribute to the Thai tourism industry. A medical tourist tax, to channel some of the proceeds from the tourism industry into the health system, could be considered to redistribute some of these gains to the sector that is providing the relevant services. 
Резюме
Медицинский туризм в Таиланде: одномоментное поперечное исследование Цель Изучить масштабы и характеристики медицинского туризма в Таиланде и влияние туризма такого вида на систему здравоохранения и экономику Таиланда. Методы В 2010 году были просмотрены записи всех посещений пяти частных больниц, которые, согласно подсчетам, обслуживают 63% всех иностранных пациентов. Были проанализированы больничные записи иностранных пациентов и получены данные о странах их происхождения, диагнозах и врачебном вмешательстве. Были опрошены 293 туриста-пациента, на основании чего получены демографические характеристики и сведения об их расходах и сопровождающих их лицах. Для оценки влияния медицинского туризма на систему здравоохранения Таиланда были также опрошены 15 руководителей больниц и 28 поставщиков услуг из частных больниц. Результаты Были получены 911 913 записей о посещении больниц, 324 906 из которых поступили от 104 830 туристов-пациентов. Согласно подсчетам в 2010 году Таиланд посетили 167 000 туристов-пациентов. Из всех туристов-пациентов, посетивших исследуемые больницы, 67 987 (64,8%) прибыли из стран Восточного Средиземноморья или Азии, а 109 509 (34%) лечились от простых и неосложненных заболеваний, т. е. проходили общий медицинский осмотр и получали консультацию врача. Немедицинские расходы, о которых исследуемые пациенты сообщали самостоятельно, в среднем составили 2750 долларов США. По сообщениям опрошенных сотрудников больниц, медицинский туризм в 2010 году оказал положительное воздействие и, судя по всему, не имел негативного влияния на систему здравоохранения и экономику Таиланда. Вывод Согласно нашим подсчетам общее количество туристов-пациентов, посетивших Таиланд, составляет приблизительно 10% от ранее определенного национальным правительством числа в 1,2 миллиона. Туристы, посещающие страну с такой целью, приносят экономическую пользу Таиланду и оказывают несущественное влияние на систему здравоохранения.
Resumen
Turismo sanitario en Tailandia: un estudio transversal
Objetivo Investigar la magnitud y las características del turismo sanitario en Tailandia y el impacto de dicho turismo sobre el sistema sanitario y la economía del país. Métodos En 2010 se comprobaron los registros de todas las visitas a cinco hospitales privados que se estima que cubren el 63% de todos los pacientes extranjeros. Se revisaron los registros hospitalarios de los pacientes extranjeros y se obtuvieron datos de sus países de origen, diagnósticos e intervenciones. Se encuestó a 293 turistas sanitarios para recopilar características demográficas e información sobre sus gastos y compañeros de viaje. También se entrevistó a 15 ejecutivos 
